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Abstract 
Development of innovation, diffusion can be used to increase the productivity or competitiveness of the institution or nation. So, 
strengthening the innovation system becomes a very important thing to do in many countries, including Indonesia. In the era of 
globalization, where the development of science and technology is so dynamic, the development of innovation system in a 
country is no longer possible. To succeed in the innovation system development, development system stakeholders must hold and 
promote the improvement of five factors: linkages, partnership, network, positive interaction and synergy as a key success factor. 
In the innovation network shows the success of innovation depends on the effective interaction. The interaction showed linkages 
for strengthening regional innovation system needs to be cultivated in supporting innovation and business activity and then 
become an innovation network. Interactions and relationships can be made by advances in information and communications 
technology, where it is also one important factor to establish science and technology. Advances in information and 
communications technology contribute to promoting and realizing the potential of the region in facing and overcoming obstacles 
and challenges of region. Based on the observations of the importance of an innovation network in the region will need to be an 
analysis of inter-actor network conditions that support the strengthening of the Regional Innovation System. For the pilot area is 
the town of Cimahi (West Java). 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of organizing committee of the International Conference on Computer Science and 
Computational Intelligence (ICCSCI 2015). 
Keywords:Type your keywords here, separated by semicolons ;  
 
 
* Corresponding author. Tel.: +628128037607; fax: +622153696969. 
E-mail address:jsembodo@binus.edu 
 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons. rg/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of organizing committee of the International Conference on Computer Science and Computational 
Intelligence (ICCSCI 2015)
383 Jarot S. Suroso /  Procedia Computer Science  59 ( 2015 )  382 – 391 
1. Introduction 
In the development in Indonesia, that has been done since independence day, August 17, 1945, Indonesia requires 
social transformation in all areas. Without social transformation, the development in Indonesia will not run 
optimally. Social transformation is defined by sociologists as the changes that occur in the social system (society) 
concerning the structure of society. In the development, social change never regardless of cultural change, because 
essentially two things overlap. Therefore, social change also involves changes in cultural patterns. Social change is a 
common phenomenon that occurs in society arising from the human desire for change. 
Social change is also a consequence of the globalization of all viewpoints and factors. However, social change is 
not always the case with a causal relationship, because there are times when a delay in social change. This delay is 
caused by the impact of less intensive communication links with other communities (migrant communities). 
Moreover, if there is a slow progress of science and technology; properties very traditional society; No interests are 
firmly embedded in the community; negative prejudice against new things; fear if vacillation in the community when 
there is a change; ideological barriers; and the influence of custom or habit. 
In a country, experience proves that technology is one of the main factors for economic progress and innovation 
is the key word that is very important in the process of technology-based economic development. However, the 
benefits of innovation will never be able to be enjoyed by people if without going through a process, namely the 
process of technological diffusion is a process of dissemination of technology to a social system. 
The development of innovation and diffusion system is believed to further determine the productivity or 
competitiveness. Therefore, strengthening the innovation system becomes a very important thing in many countries, 
including Indonesia. In the era of globalization, where the development of science and technology is so dynamic, so 
the construction of the innovation system of a country is no longer possible in places in terisollasi and the 
perpetrators work alone. To be successful in the development of the innovation system, the stakeholder of 
development of this system must hold and encourage improvement of the five factors that linkage, partnership, 
network and positive interactions and synergies as a key success factor. Five factors above shows that the success of 
innovation depends on the existence of effective interaction. 
Interaction show linkages and networks for strengthening regional innovation system needs to be cultivated in 
support of innovation and business activities. Interactions and relationships can be conducted through the 
advancement of information and communication technology, where it is also one of the important factors to form 
National System of science and technology as mandated by Law 18/2002. Advancement of information and 
communication technologies have contributed in promoting and realizing the potential of the region in the face and 
overcome the obstacles and challenges of each region. The definition of Social Transformation is an interpersonal 
negotiation because it requires that the individual have their social position be validated by others for transformation. 
It is a reciprocal relationship in which people have to be embraced and correctly identified with the cultural 
expectations of their particular class membership. This is the only way that persons can move from their own 
ascribed status to a new achieved status. 
Based on the observation of the importance of an innovation network in the area will need to be an analysis of 
network conditions between actors that support the strengthening of the Regional Innovation System. The pilot 
project is in Cimahi city (West Java). 
2.  Literature Review 
2.1 Innovation System 
Terms of innovation systems, there are two related words and common misunderstanding that invention and 
innovation, therefore, before describing the innovation system we explore the first sense of the word. Invention is an 
idea of Inventor that is poured into a specific problem-solving activities in the field of technology can be a product 
or process, or the improvement and development of products or processes (Act 14 of 2001). Inventor is a person or 
several persons acting jointly implementing an idea poured into activities that generate invention. (Act 14 of 2001, 
art. 1, para. 3). So a good idea in mind will flow out into the findings (results) through the invention (process) which 
usually appears as a solution of a technical problem. In other words invention is essentially only the first step in a 
long process to bring a great idea into a broad and effective use. 
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Although the definition of innovation vary, but in principle all emphasize on the process for the development and 
exploitation aspects of the new knowledge to be used in practice. The terminology “innovation” comes from the 
Latin word “innovare” which means "to make something new", can be defined as a process of changing 
opportunities into new ideas and making it can be widely used in practice. From this definition can be emphasized 
that innovation is more than just getting good ideas, but it is a process to develop these ideas into use in practice. 
Invention is essentially only the first step in a long process to bring a great idea into a broad and effective use1.  
Some definitions of innovation system comes from a variety of viewpoints. Innovation system is a network of 
organizations in the public and private sector interactions initiate, import, modify and diffuse new technologies2. 
Innovation system elements and relationships which interact in generating, diffusing and using new knowledge and 
economically beneficial, a national system that includes elements and relations relationship housed or rooted in a 
state boundary2. In another section he also said that the innovation system is a social system in which learning, 
searching, and exploring, which involves the interaction between people/communities and reproduction of individual 
or collective knowledge through recall (remembering). Innovation system is a set of actors who collectively play an 
important role in influencing innovative performance3. Innovation system is a system that collects different 
institutions that contribute, collectively or individually, in the development and diffusion of new technologies and 
provides a framework in which governments form and implement policies to influence the innovation process4. 
Thus, the innovation system is a system of institutions that are related to creating, storing, and transferring 
knowledge, skills and artifacts that define the new technology. Innovation system is a set of market institutions and 
non-market in a state that affects the direction and speed of innovation and technology diffusion5. Innovation system 
is the overall economic, social, political, organizational and other factors that influence the development, diffusion 
and use of innovation6.  
The definition of a variety description in the literature and the development of the innovation system, a "concept" 
so far basically there are some important things "sticky (inherent)" in the sense of the innovation system. The word 
"system" in terms of innovation systems show perspective knowingly treat a unified whole (holistic) in the context 
of "innovation and diffusion." In the innovation system literature, a common convention on the definition of the term 
"innovation system" is essentially wider than (cover) "system science" (and other relevant parts of the system). The 
term "innovation system" also includes the context "of innovation and diffusion". In practice the system of 
innovation, an organization generally perform the role of a compound, unless the determination / policy 
determination. Good governance policy need to avoid / minimize distortion for example by "separating" role as the 
policy makers of involvement in the "technical activity" directly in the realm of authority and avoid / minimize the 
possibility of moral hazard of his role. 
 
2.2 Innovation Network 
The core of the innovation system is a network. It needs collaboration for innovation and improve the diffusion of 
innovation, good practice and or R & D results. Strengthening of innovation system in Indonesia has been mandated 
in the National Long-Term Development Plan from 2005 to 2025, and further elaborated in the National Medium 
Term Development Plan 2010-2015. The elements of the innovation system itself is already complete in Indonesia 
there, but the linkages and interactions as well as linkagenya not yet well developed. 
Because it takes a innovation network that can create a strong bond between the actors of innovation. Explanation 
of the Innovation Network as follows. Network is an interaction between individuals or organizations / institutions / 
organizations. The network can be formed by the vertices are joined feel have (ownership), interact and exchange 
information / knowledge that ability (skill) increases and each node becomes powerless capable / enabled 
(empowered) and in turn he gets benefits (incentives) both material and non-material7. Innovation Network is 
interaction between actors / components in the development process of innovation through various media or certain 
infrastructure. Within the framework of the National Innovation System by Mowery and Oxley (1997) innovation 
network is an interaction between universities, industry, and government (Triple Helix Interaction). Or the 
interaction of actors who are members of the Political System, Systems Research Institute and Universities, as well 
as Industrial Systems, which is supported by the infrastructure. Interaction between actors may bermacammacam, 
whether it be technical, commercial, social, and financial8. 
Thus, the network not only connects the innovation actors in innovation, but it will strengthen social cohesion, 
eliminating the "silo effect 'for the necessary technological infrastructure support, support load sharing of knowledge 
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and quality information that is managed well at all levels; micro, meso and macro and then become social 
transformation. In social scientific literature the term social transformation is increasingly used to describe societal 
changes and generally indicates a critical stance towards older notions of the idea of development. The approach of 
social transformation does not consider the western model as the one that should be imitated by all other nations. 
Rather, it admits that current forces of change are also creating a crisis for the old industrial nations. Some scholars 
consider social transformation studies as a field of research that can lead to positive steps for social and political 
action to protect local and national communities against negative consequences of global change9. 
3. Methodology  
The method used in this study there are two methods which are Synthesis Focused Method and Ucinet Methods. 
3.1 .  Synthesis Focused Method 
This method is used to make a recommendation in the study strengthening the innovation network (Doty, 1982). 
This method according to Burton (1979) carried out by: 1. Assess sources of the latest literature available and 
relevant to the subject matter or focus of the research; 2. Pour the experience of researchers; 3. Hold discussions or 
forums with individuals or experts who are competent to focus research. 
Thus the synthesis of linking three main focus, which is the source of the latest relevant literature, research 
experiences and results of the discussion. On the basis of the generated recommendations for policy, based on the 
findings of the synthesis of the resources it produced some of the recommendations that will be used by policy 
makers to solve the problem. This method has been commonly used in the United States by Agency for International 
Development . 
The study focused synthesis method is recommendations made exclusively on the basis of synthesis of 
information, without collecting primary data. With this method the results tend to be more appropriate and beneficial 
than other methods, because it can be done efficiently and applicable. 
 
3.2 . Ucinet Methods 
This method is used to analyze the innovation network. Social Network Analysis (SNA) is a method of software 
which was developed by Harvard Analytic Technologies. Analysis and discussion in this study using SNA method 
with the aim to get a picture of the patterns of interaction that occur in the network-based innovation in the creative 
industries in Cimahi. 
Social Network Analysis (SNA) is the mapping and measuring of relationships and flows between people, 
groups, organizations, computers, URLs, and other connected information/knowledge entities. The nodes in the 
network are the people and groups while the links show relationships or flows between the nodes. SNA provides 
both a visual and a mathematical analysis of human relationships. Management consultants use this methodology 
with their business clients and call it Organizational Network Analysis10. 
To understand networks and their participants, we evaluate the location of actors in the network. Measuring the 
network location is finding the centrality of a node. These measures give us insight into the various roles and 
groupings in a network -- who are the connectors, mavens, leaders, bridges, isolates, where are the clusters and who 
is in them, who is in the core of the network, and who is on the periphery? 
Network analysis software provides in Graphical User Interfaces (GUIs), or packages built for 
scripting/programming languages. GUI packages are easier to implemented, while scripting tools are more powerful 
but harder to understand. We have some GUI like NetMiner, UCINet, Pajek (freeware), GUESS, ORA, Cytoscape, 
and Gephi (opensource). Some GUI packages distributes in business customers include: Orgnet, which provides 
training on the use of its software, Polinode, Keyhubs, KeyLines, KXEN and Keynetiq. Other SNA software , such 
as Idiro SNA Plus, developed for specific industries such as telecoms and online gaming. 
SNA consists the distinction between the three most popular individual centrality measures: Degree Centrality, 
Betweenness Centrality, and Closeness Centrality10.  
1.Degree Centrality 
Social network researchers measure network activity for a node by using the concept of degrees -- the number of 
direct connections a node has.  
2. Betweenness Centrality 
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A node with high betweenness has great influence over what flows -- and does not -- in the network that indicates 
between two important constituencies.  
 
3.3 . Closeness Centrality 
The pattern of direct and indirect ties allow to access all the nodes in the network more quickly. They have the 
shortest paths to all others, they are close to everyone else. They are in an excellent position to monitor the 
information flow in the network, they have the best visibility into what is happening in the network. 
4. Result and Discussion  
In this research we used UCINET 6 for Windows that is a software package for the analysis of social network 
data. It was developed by Lin Freeman, Martin Everett and Steve Borgatti. It comes with the NetDraw network 
visualization tool from Analytic Technologies11. UCINET is a comprehensive package for the analysis of social 
network data as well as other 1-mode and 2-mode data and also can read and write a multitude of differently 
formatted text files and also Microsoft excel. It can handle a maximum of 32,767 nodes in the whole. It can be used 
to analyze a social network include centrality measures, subgroup identification, role analysis, elementary graph 
theory, and permutation-based statistical.  
To run a UCINET routine, we have to specify a UCINET dataset and define some parameters. And then UCINET 
selects some default parameters which the user can change. UCINET comes with a number of standard datasets and 












Figure 1. Visualization of UCINET 
 
4.1. Analysis of congestion network 
This analysis aims to determine the general state of the network of actors / institutions based on the number of actors 
/ institutions and density relations / relationships between actors. The density of a network illustrates how quickly 
the dissemination of knowledge (information diffusion) between actors / institutions concerned in it. The parameters 
used in this analysis is the number of actors / institutions of the network, the network density, distance (Geodetic 
distance). Among 90 actors / institutions that have been mapped in Cimahi, relationship of innovation network is as 
illustrated in Figure 2 below. After the identification of linkages actors / institutions wiches related to IT-based 
creative industry cluster in Cimahi then the actors involved to 58 actors. 
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Legend : 
 : Central Government  : Association 
   : Regional Government  : Intermediation Institution 
 :R&D Institution  : Industry &  SME 
 :Finance Institution 
Figure 2. Visualization of general state of the network. 
 
a) Innovation Network (the flow of knowledge and business) 
In Figure 3 below is a picture of visualization innovation network relationship and business knowledge combined 
flow IT-based creative industries in Cimahi. Note that the number of actors / institutions analyzed currently only 58 
actors / institutions / actors as described above. 
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Legend : 
 : Central Government  : Association 
   : Regional Government  : Intermediation Institution 
 :R&D Institution  : Industry &  SME 
 :Finance Institution 
Figure 3. Visualization of innovation network – flow of knowledge and business knowledge (combined flow)  IT-
based creative industry cluster Cimahi 
 
The analysis shows that out of a maximum of 3306 ((58 x (58 -1)) the possibility of the number of relations / 
relationship of 58 actors / institutions are observed, is found only 245 relations / relationships and knowledge flow 
and 69 to businesses that provide network density values 0, 07 for the flow of knowledge and 0.02 for the business. 
this density value gives the information that the network is not observed in the complete network (complete network 
density value = 1). The level of connectivity between actors in the network is still small, and it also shows the 
weakness of social cohesion or solidarity among actors / actors / institutions. So we need to give a social 
transformation to this network. The results of the analysis with UCINET obtained the following results: 
 
Table 1 Results of the analysis of the density of innovation networks - the connection / flow relationship of 
knowledge and creative industry cluster-based business IT 
Relation Density Number of 
relations 
Knowledge Flow 0.0741 245 
Business Flow 0.0209 69 
 
b) Network innovation– (flow of knowledge) 
Figure 3 is an innovation network map visualization relations / flow of knowledge of the creative industries in 
Cimahi. The analysis shows that out of a maximum of 3306 ((58 x (58 -1)) the possibility of the number of relations 
/ relationship of 58 actors / institutions are observed, is found only 245 relationship / rapport flow of knowledge so 
as to give the value of the network density of 0.07. The density value provide information that the observed network 
is not complete network (complete network density value = 1). the level of connectivity between actors in the 
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network is still small, and it also shows the weakness of social cohesion or solidarity between the actors / actors / 





 : Central Government  : Association 
   : Regional Government  : Intermediation Institution 
 :R&D Institution  : Industry &  SME 
 :Finance Institution 
Figure 4. Visualization of innovation network - flow of knowledge 
of IT-based creative industry cluster Cimahi 
 
Results of analysis of geodetic distance or distance in the flow of knowledge that for every pair of nodes / actors / 
institutions, the algorithm found the number of lines / edges in the shortest path between each pair of obtained 
results: 
x average distance = 1.862 
x distance-based cohesion (compactness) = 0.158 (range 0 to 1; larger values indicate greater cohesiveness) 
x distance-weighted fragmentation ("Breadth") = 0842. 
 
Average small distance is 1,862 steps to reach the actors / institutions targeted shows information can flow quickly 
enough on this network. Most of the actors / institutions flow of information is no more than three (3) steps of actors 
/ institutions. That is quite efficient knowledge flow network in the flow of information. Although it is based on the 
results of the analysis there is still a small part of the actors / institutions that have to do with 3-4 steps. 
c) Innovation Network – flow of business  
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Legend : 
 : Central Government  : Association 
   : Regional Government  : Intermediation Institution 
 :R&D Institution  : Industry &  SME 
 :Finance Institution 
 
Figure 5. Visualization of innovation network – flow of business relationship 
 
Figure 5 shows an innovation network map visualization of flow of business. The analysis shows that the maximum 
of 3,306 (58 x (58 -1)) the possible number of relationships / relations of 58 actors / institutions are observed, found 
70 relationship / business flow relationships that provide network density value of 0.02. The density values provide 
information that the observed network is not complete network (complete network density value = 1). Level of 
connectivity between actors in the network is still small and it also shows the weakness of social cohesion or 
solidarity between the actors / actors / institutions. Results of analysis of geodetic distance or distance in the 
relationship / business relationship is for each pair of nodes / actors / institutions, the algorithm found the number of 
lines / edges in the shortest path between each pair of obtained results: 
• average distance = 2.605 
• distance-based cohesion (compactness) = 0.077 (range 0 to 1; larger values indicate greater cohesiveness) 
• distance-weighted fragmentation ("Breadth") = 0.923 
 
Average great distance is 2,605 steps to reach the actors / institutions targets show a slow flow of information on 
this network. Actor / institution must do three (3) steps of actors / institutions. That is a network of relationships / 
business relationship is inefficient. Even based on the results of the analysis there are also actors / institutions that 
have to do with 4-5 steps. 
5. Conclusions  
1. Innovation Network in the cluster of creative industries in cimahi need to be increased by increasing the 
number of actors involved 
2. Innovation Network in the cluster of creative industries in cimahi showed many actors who are not directly 
involved 
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3. Innovation Network that measure the flow of knowledge has shown satisfactory results but has not been 
matched by a strong flow of business so we need new innovations to increase the rate of flow of business in 
the cluster of creative industries activity.  
4. Cimahi have reinvented themselves serve of examples of conscious transformations of a social type 
resulting in reinvigorated and revitalized populations, economic prosperity and restored civic pride in the 
region.  
5. The result using software UCINET shows that strenghthening of innovation network in Cimahi could 
increase the regional competitiveness. 
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